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NPS-17-N094-A: Aqua-Quad - Hybrid 
Mobile Vehicle for Persistent Surface 
and Underwater Reconnaissance
NPS GSEAS POC: Dr. Vlad Dobrokhodov (vldobr@nps.edu), Dr. Kevin Jones (jones@nps.edu), 
Dr. Paul Leary (pleary@nps.edu), Dr. Kevin Smith (kbsmith@nps.edu)
NUWC Keyport, WA POC: Dr. Mark Paulus (mark.paulus@navy.mil), Mr. Wade Kempf (wade.kempf@navy.mil, 
Ms. Molly Tomlinson (molly.tomlinson@navy.mil), Mr. Ted Cyr (ted.cyr@navy.mil)
Project objective - develop a swarm of floating hybrid vehicles capable of long endurance 
autonomous ocean sensing, edge-processing, local and long-range communication, and cooperative 
tracking of underwater targets with the ability for short flight to provide reactive mobility to in situ 
events.
Concept of Aqua-Quad (AQ): 
• Combine the capabilities of passive sonobuoy ( e.g. SSQ-53F) 
and a ”solarized” autonomous quad-rotor to enable ocean 
sensing, mobility on demand, and real time access to in situ data.
Key advantages provided in real-time 24/7: 
• Onboard edge-processing to ID and report the essential 
information. No need to “fly over” the sonobuoy.
• Transition of information from undersea to  the shore to enable 
big scale data analytics. 
• Flexible “feedback” CFS of every and all units of swarm.
• Energy independent autonomy.
• Command function select (CFS) to adjust to targeted 
frequencies. Onboard bank of “signatures” for ID.
• Distributed communication: Tether + WiFi mesh + Iridium 
= Cooperative RT data analytics.
• DSP performance bounds to enable onboard processing 
of acoustic data: ARMCortex-M4//7 + Odroid CPU
Phase I (FY17) development:
• Moved CAD design into proof of concept AQ.
• Distributed HW & SW architecture captures raw 
data at depth and does distributed processing 
between the sensor at depth and the CPU at the 
surface.
• Utilizes the transport mechanism of ocean currents and high 
efficiency photovoltaics to harvest free energy => “solarized”.
• Deploys a tethered, passive, acoustic/magnetic sensor for 
detection, classification, and localization below the thermocline. 
• Implements distributed algorithms for ocean sensing, energy 






















Thether for power, 
data AQ, and C2
Solar panels, 
24%Carbon fiber frame
FCS & Comm 
antennae
4 x Brushless 
Motors
Components of Surface Unit
Su
bm
er
ge
d 
Se
ns
or
 U
ni
t
